Exploring how PTSD and alcohol misuse relate to women's use of intimate partner violence (IPV) is vital to develop our understanding of why some women may engage in IPV, which can serve to maximize intervention efforts for women. This study examined the extent to which posttraumatic stress disorder (PTSD) symptom clusters are directly and indirectly related to women's use of IPV through pathways involving alcohol misuse while controlling for severity of women's IPV victimization. The sample was comprised of substance-using, low socioeconomic status community women (N = 143) currently experiencing IPV victimization. The majority of the sample was African American (n = 115, 80.42%). This sample had an average annual household income of $14,368.68 (SD = $12,800.68) and the equivalent of a high school education (11.94 years, SD = 1.32). Path analyses indicated that the strongest statistical relationship emerged between women's use of IPV and women's IPV victimization. PTSD reexperiencing and numbing symptom severity was related to women's use of psychological, minor physical, and severe physical IPV; however, these relationships were indirect through alcohol misuse. Findings lend preliminary support for the application of the self-medication hypothesis to the study of PTSD, alcohol misuse, and IPV among women.
Despite substantial literature indicating that women's use of intimate partner violence (IPV) is highly prevalent and has deleterious health effects for both men and women, research examining its precursors and correlates is scant (Hines & Douglas, 2010; Swan, Gambone, Caldwell, Sullivan, & Snow, 2008) . Literature examining the precursors and correlates of men's use of IPV, however, is abundant and consistent: Posttraumatic stress disorder (PTSD) and alcohol misuse are strongly associated with men's use of IPV (Bell & Orcutt, 2009; Foran & O'Leary, 2008) . The extent to which PTSD and alcohol misuse are associated with women's use of IPV is understudied; addressing this question is imperative to inform community interventions and mental health treatment planning for women (Babcock, Roseman, Green, & Ross, 2008; Johnson, Zlotnick, & Perez, 2011) . Therefore, the present study examined whether the severity of PTSD symptom clusters and alcohol misuse are related to the use of psychological and physical IPV among women who experienced IPV victimization in their current relationships.
Few studies have examined the link between women's PTSD and use of IPV. Those studies found that women's PTSD symptom severity was indirectly related to their use of IPV through anger and poor relationship adjustment (Swan, Gambone, Fields, Sullivan, & Snow, 2005; Taft, Monson, Hebenstreit, King, & King, 2009 ). These findings also indicate that women's IPV victimization is strongly related to their use of IPV. Clinical implications of these studies, however, are limited because PTSD and IPV were examined as single constructs: PTSD as a total severity score or diagnosis and IPV as a total score rather than as the severity of specific types (e.g., psychological and physical). Researchers have emphasized the importance of applying a more nuanced framework to research on PTSD to remain consistent with the Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.; DSM-IV-TR; American Psychiatric Association, 2000) . This study addresses these limitations by applying an empirically supported 4-factor structure of PTSD representing reexperiencing, avoidance, numbing, and hyperarousal symptoms (King, Leskin, King, & Weathers, 1998; Yufik & Simms, 2010) and by examining three distinct types of IPV: psychological, minor physical, and severe physical.
Differential relationships between PTSD symptom clusters and the use of aggressive behavior (including but not limited to IPV) have been documented among men from community, veteran, and treatment-seeking samples. Consistently, the PTSD hyperarousal symptom cluster is most strongly, and directly, related to men's use of aggression (Hellmuth, Stappenbeck, Hoerster, & Jakupcak, 2012; Taft, Vogt, Marshall, Panuzio, & Niles, 2007) ; in one Taft and colleagues (Taft, Kaloupek, et al., 2007) study, PTSD hyperarousal symptoms also were indirectly related to IPV through alcohol problems among male veterans. Reexperiencing, avoidance, and numbing symptoms have been directly and indirectly related to men's use of aggression through alcohol misuse (Taft, Kaloupek, et al, 2007; Taft, Weatherill, et al., 2009) .
The influence of PTSD on alcohol misuse among both genders has often been explained by the tension-reduction hypothesis (Conger, 1956 ) which suggests a bidirectional causal relationship between alcohol misuse and stress. A primary motivating factor for alcohol misuse across populations is the desire to manage stress and negative emotion (see Sher & Grekin, 2007, for review) . When applied to women who experience IPV victimization and PTSD symptoms, drive-reduction theory together with the self-medication hypothesis suggest that women may (mis)use alcohol to cope with the distress associated with their IPV victimization and PTSD symptoms (Sullivan & Holt, 2008; Todd, Armeli, & Tennen, 2009) .
Two theoretical frameworks explain why alcohol misuse and use of IPV are strongly related. First, alcohol myopia theory suggests that alcohol misuse leads to perceptual bias in social cognition, such that a person experiences heightened sensitivity to perceived threat (Clements & Schumacher, 2010; Steele & Josephs, 1990) . Second, proximal effects theories suggest that alcohol misuse leads a person to experience behavioral disinhibition (Foran & O'Leary, 2008) . In turn, heightened sensitivity and behavioral disinhibition are theorized to precipitate the use of IPV (Clements & Schumacher, 2010; Foran & O'Leary, 2008) . However, findings of recent research suggest that alcohol use plays less of a role in women's use of IPV than in men's (Foran & O'Leary, 2008; Testa et al., 2012) . This may be due to the functional use of IPV among women as a means of self-defense against IPV victimization (Caldwell, Swan, Allen, Sullivan, & Snow, 2009; Swan et al., 2008) . These motivations to use IPV may lessen the likelihood that alcohol misuse will explain the link between some PTSD symptoms and use of IPV among women. Despite the fact that IPV victimization, PTSD symptoms, and alcohol misuse frequently co-occur among women (Sullivan, Cavanaugh, Buckner, & Edmondson, 2009) , no studies have examined the roles that PTSD and alcohol misuse might play in women's use of IPV. Advancing our knowledge in this area may help mental health treatment providers develop and implement more safe and effective clinical interventions for women (Feeny, Zoellner, Mavissakalian, & Roy-Byrne, 2009; Fontana, Rosenheck, & Desai, 2010) .
Using a sample of women who experienced IPV victimization in their current relationships, we examined the extent to which the severity of women's PTSD symptom clusters was directly related to their use of psychological and physical IPV and indirectly related through alcohol misuse. Given the strong association of women's IPV victimization to their use of IPV (Swan et al., 2005; Taft, Weatherill, et al., 2009) , our analyses controlled for the severity of women's psychological and physical IPV victimization. Based on the aforementioned literature, we hypothesized that the severity of hyperarousal symptoms would be directly related to women's use of IPV, and the severity of reexperiencing, avoidance, and numbing symptoms would be directly related to women's use of IPV and indirectly related through alcohol misuse.
Method Participants
To be eligible, a woman must have experienced at least one act of physical victimization by her current male intimate partner in the past 30 days, as measured via phone screen using selected items from the Conflict Tactics Scale-2 (CTS-2; Straus, Hamby, & Warren, 2003) . Additional eligibility criteria included (a) age 18 years or older, (b) current involvement in a heterosexual intimate relationship of at least 6 months with contact at least twice per week, and (c) use of drugs or alcohol at least one time in the 30 days prior to study entry. Exclusion criteria included inpatient psychiatric hospitalization during the previous year and current residence in a shelter or group home. Of the 1,120 women who were screened, 198 met inclusion criteria. The final sample consisted of the 143 women who met eligibility criteria, attended the scheduled interview, and agreed to participate.
On average, participants were 38.09 years old (SD = 10.65). The majority of the sample was African American (n = 115, 80.4%), 9.1% were White, 6.3% were Latina, 2.1% were American Indian or Alaska Native, and 1.4% identified themselves as biracial or multiracial. The majority of participants were unemployed (n = 104, 27.3%). Most participants had children (n = 122, 85.5%) and nearly half had children under 18 living with them (45.5%). Participants had a mean annual household income of $14,368.68 (SD = $12,800.68) and the equivalent of a high school education (M = 11.94 years, SD = 1.32). Participants reported average current intimate relationship length of 6.41 years (SD = 5.97) and more than half were married or cohabitating (n = 85; 59.4%). Twelve percent of the sample had utilized at least one service related to their mental health, IPV victimization, or substance use (e.g., Alcoholics Anonymous meetings, outpatient treatment) in the 3 months preceding study participation.
Measures
Posttraumatic stress symptom severity. PTSD symptom cluster severity for the 3-month period prior to study entry was measured using the 49-item Posttraumatic Stress Diagnostic Scale (PDS; Foa, 1995) To the extent possible, symptom severity was assessed in relation to current IPV exposure. We separated the avoidance and numbing symptom clusters consistent with symptom structures outlined by studies demonstrating empirical support for this four-factor structure (King et al., 1998; Yufik & Simms, 2010) . Symptom severity scores were calculated for each of the four PTSD clusters by summing their respective responses; 0 = not at all, or only one time; 1 = once a week or less, or once in a while; 2 = 2 to 4 times a week, or half the time; 3 = 5 or more times a week, or almost always. A total symptom severity score of 0 indicates no symptoms, 1-10 is mild, 11-20 is moderate, 21-35 is moderate to severe, and 36 and above are severe. Cronbach's α = .82 for the five reexperiencing symptoms, α = .74 for the five numbing symptoms, and α = .80 for the five hyperarousal symptoms; the interitem correlation was .53 for the two avoidance symptoms.
Women's use of IPV against a current partner. Use of psychological and physical IPV was measured over a reference period of 3 months with the 78-item Revised Conflict Tactics Scale (CTS-2; Straus et al., 2003) . Response categories that comprised a range of values were recoded (Straus et al., 2003; i.e., 3-5 . Severity scores were calculated for each of the three subscales by summing the respective responses; Cronbach's α = .82 for the five minor physical IPV items (e.g., pushing, slapping), Cronbach's α = .73 for the seven severe physical IPV items (e.g., kicking, choking, beating up, using a weapon), and Cronbach's α = .81 for the eight psychological IPV items (e.g., shouted or yelled at a partner, called partner fat or ugly).
Women's IPV victimization by a current partner. Physical and psychological IPV victimization was measured with the 78-item CTS-2. The 3-month assessment period and coding scheme were identical to that of use of IPV as described above. Because of the small sample size and to preserve statistical power, women's physical IPV victimization was operationalized as one variable rather than examining minor and severe physical victimization separately. Cronbach's α = .91 for the 12 physical IPV victimization items, and Cronbach's α = .81 for the eight psychological IPV victimization items.
Alcohol misuse. The Alcohol Use Disorders Identification Test (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was used to assess severity of women's alcohol misuse during the past 3 months. The AUDIT is a 10-item screening measure developed by the World Health Organization to assess alcohol consumption, drinking behavior, adverse reactions, and problems related to alcohol use. Each item is scored from 0-4 (0 = never, 1 = less than monthly, 2 = monthly, 3 = weekly, and 4 = daily or almost daily), and total scores range from 0 to 40 with higher scores indicative of greater alcohol misuse severity. Total scores ≥8 typically indicate alcohol problems (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001 ); however, cut scores ≥6 are more accurate for community women (Reinert & Allen, 2007; Selin, 2003 ). Cronbach's α = .89.
Procedure
All study procedures were approved by the Yale University's Institutional Review Board. Recruitment flyers advertising the Women's Relationship Study were posted in grocery stores, government agencies, nail salons, and two primary care clinics in an urban New England community. The current study was conducted using data from the baseline assessment portion of a larger study, which focused on microlongitudinal data collection (i.e., daily data collection for 90 days). In this larger study, daily data were not collected on PTSD.
Participants completed a semistructured, computer-assisted interview administered face-to-face by trained master's-or doctoral-level female research associates. Only female research associates conducted interviews in an effort to maximize participants' comfort and minimize potential distress associated with disclosing sensitive information, and thus, to follow the ethical guidelines of our profession. During the informed consent procedure, interviewers asked each participant if her participation would put her at risk. No participant reported safety concerns. At the conclusion of the interview, participants were debriefed, compensated $45, and provided with a list of community resources. Interviewers provided assistance with access to resources as needed.
Data Analysis
Study variables were assessed for normality. To produce normal distributions, each IPV variable was log10 transformed (Tabachnick & Fidell, 2007) . Raw scores are presented in Table 1 . Demographic variables including age, education, race, and income were not significantly correlated with outcome variables and thus, were not controlled for in these analyses. Relationships among women's use of IPV, IPV victimization, and alcohol misuse were analyzed using path analytic techniques in AMOS R 19.0 (Arbuckle, 2010; Kline, 2011) . Full information maximum likelihood estimation was used to generate standardized parameter estimates (Peters & Enders, 2002) . Exogenous variables measuring women's IPV victimization and PTSD symptom severity were correlated and the three variables measuring women's use of IPV were correlated. Model testing and respecification were conducted according to Kenny's (1999) 3-step procedure. First, empirically informed direct and indirect paths were chosen to produce a theory-driven initial model consistent with the aforementioned hypotheses. Second, to prevent specification error (e.g., omitting significant and theoretically relevant relationships among existing variables), we tested whether any additional significant (p < .05) paths existed among the variables of our model. No significant paths were found; no paths were added to the initial model. Standard measures including χ 2 , normed fit index (NFI), Tucker-Lewis index (TLI), comparative fit index (CFI), and root mean square error of approximation (RMSEA) were used to assess model fit. A nonsignificant χ 2 , values of NFI, TLI, and CFI ≥ .90, and lower RMSEA values (particularly those < .05), are considered indicators of good model fit (Browne & Cudeck, 1992; Hu & Bentler, 1999; Lei & Wu, 2007) . Bootstrapping procedures in AMOS R were used to estimate the significance of indirect effects. Bootstrapping is a preferred method for estimating and testing hypotheses compared to other methods (e.g., the Sobel test) as it does not rely on the assumption that the indirect effect is normally distributed (Kline, 2011; Preacher & Hayes, 2008) . Bootstrapping was done with 2,000 random samples generated from the observed covariance matrix to estimate bias-corrected 95% confidence intervals (CIs) and significance values for the standardized indirect effects in the final model.
Results
Means and standard deviations and bivariate correlations for women's PTSD symptom cluster severity, alcohol misuse, use of IPV, and IPV victimization are presented in Table 1 . Twentyseven women (18.9%) met full diagnostic screening criteria for PTSD. Regarding PDS symptom severity scores, 7 women (4.9%) reported none, 45 (31.5%) reported mild, 52 (36.4%) reported moderate, 34 (23.8%) reported moderate to severe, and 5 (3.5%) reported severe PTSD symptoms. The strongest correlations were found among the four PTSD symptom clusters: between use of IPV and IPV victimization, and between the PTSD symptom clusters and IPV victimization. In their current relationships, all women used and were victimized by psychological IPV. One hundred twenty-eight (89.5%) and 141 (98.6%) women used and were victimized by minor physical IPV, respectively. Ninety-one (63.6%) and 100 (69.9%) women used and were victimized by severe physical IPV, respectively.
The model (Figure 1 ) provided excellent fit to the data, χ 2 (9) = 11.33, p = .25, χ 2 /df = 1.26, NFI = .99, TLI = .98; CFI = 1.00, RMSEA = .04, 95% CI [.00, .11]. As presented in Table 3 , PTSD reexperiencing and numbing symptom severity were positively related to alcohol misuse, which, in turn, was related to greater levels of women's use of psychological, minor physical, and severe physical IPV. PTSD reexperiencing symptom severity had significant indirect effects on the use of psychological IPV (β = .04, p = .038), minor physical IPV (β = .10, p = .013) and severe physical IPV (β = .07, p = .014). PTSD numbing symptom severity had significant indirect effects on the use of minor physical IPV (β = .08, p = .019) and severe physical IPV (β = .05, p = .024). Women's psychological IPV victimization severity was directly related to their use of psychological and minor physical IPV. Women's physical IPV victimization severity was directly related to their use of psychological, minor, and severe physical IPV.
Discussion
This investigation was the first to examine relationships among PTSD symptom clusters, alcohol misuse, and use of IPV in a sample of women experiencing IPV in their current relationships. Greater severity of PTSD reexperiencing symptoms was indirectly related to the use of psychological, minor physical, and severe physical IPV through alcohol misuse. Similarly, greater severity of PTSD numbing symptoms was indirectly related to women's use of minor and severe physical IPV through alcohol misuse. Women's use of IPV was most strongly related to the severity of women's IPV victimization, highlighting the central role that women's IPV victimization plays in their use of IPV. Our results illuminate a great need for future research to disentangle these related constructs. Addressing these questions may facilitate more informed and clinically applicable conclusions about the individual and contextual etiologies of women's use of IPV, particularly among women who also experience IPV victimization. Similar to studies conducted among other populations, our findings highlight the significant role that PTSD reexperiencing and numbing symptoms play in distress and impaired functioning compared to hyperarousal and avoidance. Although reexperiencing and avoidance symptoms are considered by some to be hallmarks of PTSD, numbing symptoms often result in great distress and impairment, indicating that the impact of this symptom cluster should not be overlooked (Hellmuth et al., 2012; Lunney & Schnurr, 2007) . The fact that reexperiencing and numbing, but not hyperarousal or avoidance, were indirectly and not directly related to women's use of IPV in this sample may be explained by the application of tension-reduction theory and the self-medication hypothesis. This theory suggests that because these clusters produce the most distress, their presence may have produced the greatest amount of motivation to misuse alcohol, which was also related to women's use of IPV. This literature would be enhanced by studies designed to explicitly test these theories among IPV-victimized women.
Whereas some literature has suggested that addressing PTSD symptoms among men may reduce their use of IPV or aggressive behaviors (Bell & Orcutt, 2009 ), pathways to intervention for women experiencing PTSD, bidirectional IPV, and alcohol misuse remain unclear due to several factors unique to this population. First, much of the literature examining the link between PTSD and men's use of aggression was based upon studies of male veterans, a group with unprecedented access to mental health care if they choose to pursue it. Many low-income community women, however, such as those in our sample, do not have adequate access to mental health treatment or IPV services (Goodman, Smyth, Borges, & Singer, 2009 ). Recent evidence suggests that despite active help-seeking by low-income community women experiencing IPV, the mental health care needs of IPV-victimized community women frequently go unmet (Hien & Ruglass, 2009 ). This literature suggests that lowincome women who experience concurrent IPV victimization and use of IPV, substance use, and mental health problems experience both a great need for intervention and extensive barriers to treatment. Further, the critical role that alcohol misuse played in our model suggests that addressing mental health and alcohol misuse problems concurrently may prove more effective to reduce women's use of IPV compared to mental health treatment alone. Therefore, ameliorating women's use of IPV may not be accomplished efficiently through traditional vehicles for delivering mental health treatment. Future research should explore the extent to which women in health-care-treatment facilities, the criminal justice system, and shelters benefit from having a thorough assessment of their use of IPV, IPV victimization, mental health, and substance use. Without this information, providers may overlook intervention opportunities or inadvertently engage women in a course of treatment that could exacerbate their risk for IPV victimization, use of IPV, and their negative consequences.
If replicated, our findings also provide a platform to expand on two critical areas of research. First, the existing literature indicates that IPV is often bidirectional, and that some men experience severe forms of IPV victimization (Hines & Douglas, 2009) . Therefore, our findings emphasize the need for future studies to examine additional pathways leading to men's use of IPV in the context of PTSD, such as the influence of men's IPV victimization on the relationships between PTSD symptoms, alcohol misuse, and use of IPV. Second, our findings provide a preliminary empirical basis for developing and testing new hypotheses.
Several factors limit the generalizability of this study's findings. This is a study of IPV-victimized women only and their PTSD symptoms are assessed referent to IPV. Therefore, it remains unclear whether the novel findings presented here are due to gender as opposed to differences in the origin of PTSD. Further, this study focused specifically on women in relationships with men as it is based on theories of IPV that have been developed in the context of heterosexual relationships; the dynamics of IPV in same-sex relationships are unique; therefore, these theories may not apply (Johnson & Ferraro, 2000) . Data regarding sexual orientation and the gender of participants' past partners were not collected in the current study. Future studies should aim to assess this information. Given the skewed nature of our data prior to transformation, an alternative data analytic approach for future studies is to dichotomize similarly skewed violence related outcome variables. The small sample size utilized in this study suggests that findings should be interpreted with caution and must be replicated using larger samples. Because PTSD has different emotional and behavioral correlates depending on the type and chronicity of Criterion A stressor (Forbes et al., 2011; Kelley, Weathers, McDevittMurphy, Eakin, & Flood, 2009) , perhaps PTSD-related use of IPV has distinct etiologies from non-PTSD-related use of IPV (Bell & Orcutt, 2009 ). Additional research is needed with other populations of women (e.g., treatment-seeking women, women veterans, and community women with non-IPV-related PTSD) to specify the influences of gender and origin of PTSD on the use of IPV. Use of IPV, IPV victimization, and alcohol misuse commonly co-occur with other influential factors such as drug use, non-IPV related trauma, family of origin violence, social support, comorbid psychiatric diagnoses, and individual coping styles not examined in the current study. Given the preliminary, hypothesis-generating focus of the present study, future research investigating these factors among a larger sample to increase statistical power and detect small effect sizes is needed. All data in this study were collected via self-report and therefore, are subject to self-report bias. This study also utilized a cross-sectional design, prohibiting us from making causal inferences about our findings. Future studies should utilize larger sample sizes, longitudinal and microlongitudinal designs, and dyadic data. Doing so would maximize statistical power, allow researchers to develop more comprehensive conceptual models, and make causal inferences about the etiologies of IPV. Future research may also improve upon our design by examining if IPV victimization subtypes are differentially related to substance use and use of IPV on a daily basis.
In this sample of IPV-victimized women, the severity of PTSD reexperiencing and numbing symptom clusters are related to the use of psychological and minor and severe physical IPV through pathways involving alcohol misuse. These results emphasize the need for future research to investigate women's use of IPV related to PTSD and the need for mental health providers to thoroughly screen their adult female patients for use of IPV, IPV victimization, and alcohol misuse. Future research is necessary to delineate the effects of gender, alcohol misuse, and IPV victimization on women's use of IPV.
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